Abstract: The objective of the present study is to investigate the association between various occupational stressors and heavy drinking among male Japanese workers in different age groups. Using the Generic Job Stress Questionnaire, 13 occupational stressors and 2 workplace support indicators were assessed. The questionnaire survey was conducted of 25,104 workers, and the present study analyzed the data from 17,501 male workers. Heavy drinking was defined as weekly alcohol consumption of >275 g, and a total of 1,131 men (6.5%) were classified as heavy drinkers. After adjusting for shift work, occupational class, marital status and smoking, heavy drinking was related to "support from supervisor" for the 18-29 and 50-72 yr-old groups. For the 30-39 yr-old group, heavy drinking was related to "intragroup conflict", "job control" and "cognitive demands." For the 40-49 yr-old group, heavy drinking was related to "physical environment", "quantitative workload" and "underutilization of abilities." The present study clarified that certain occupational stressors relate to heavy drinking, and that this association varies among different age groups.
Introduction
Numerous cross-sectional and longitudinal studies have been conducted to assess the association of occupational environment and stress with alcohol consumption, harmful drinking, and alcohol dependence . However findings are still conflicting and inconclusive 1) . Most studies in this field have shown some association between drinking and job stress. For example, as far as cross-sectional studies are concerned, Hingson et al. conducted a household survey and reported that job stress was associated with mean alcohol consumption, heavy drinking, and drunkenness 2) . House et al. found that job tension was associated with average weekly alcohol consumption 3) . In addition, Ragland et al. studied urban transit operators and documented that those who often experienced job stress were likely to drink heavily 4) . As far as longitudinal studies are concerned, Crum et al. reported that, among men, even after adjusting for job insecurity and workplace support, alcohol dependence and abuse were associated with high-strain jobs 5) . However, Mensch et al. show low correlation between alcohol consumption and job stress among young men 6) , and Cooper et al. documented no significant relationship between job pressure and alcohol consumption or problem drinking 7) . Head et al. also reported no significant association between objectively assessed stress and alcohol dependence among male workers by cohort study 8) . Many types of job stressors exist. Some of them have been suggested to correlate to drinking 9) . San José et al. and high demands were more likely to be heavy drinkers than to be light drinkers 10) . Hemmingsson et al. found that low work control was related to later alcohol abuse among young men by longitudinal study 11) . Greenberg et al. reported that low job autonomy, low use of capacities and lack of participation in decision making in the workplace were associated with heavy drinking and negative consequences from drinking 12) . Clarke et al. investigated the relationship of drinking frequency, alcohol consumption, duration of heavy drinking, and severity of alcohol dependence to six of the eight factors common to jobs with high incidence of alcohol dependence as reported by Plant (availability of alcohol, social pressure to drink, separation from family due to work commitments, lack of supervision, collusion in heavy drinking by colleagues, and strains and stresses; they excluded high or low income and recruitment of individuals predisposed to drink heavily) 13) . They found no significant correlation. Moreover, when they examined nine occupational stress factors and stressors (feeling strained, working alone, working irregular shifts, dangerous work, work overload, responsibility for others, job security, complicated work, and assessment by quantity of output), they found that, among men, none correlated to alcohol consumption and frequency, and among women, a significant correlation existed only with "responsibility for others".
There are few studies for Japanese workers. Kawakami et al. studied male workers in a Japanese computer factory and found lack of intrinsic rewards was correlated to heavy and problem drinking. Job overload, lack of control over pace and job future ambiguity was not significantly correlated to them 14) . Hagihara et al. reported that "work requiring advanced knowledge and skill", "time pressure", "clear job purpose or goal" was related with heavy drinking among male white-collar workers 15) . They conducted another study for 30-50 yr-old male white-collar workers and documented that job demands and skill discretion (such as a variety of skills and creativity at work) defined in the job demandscontrol model 30) were associated with alcohol consumption 16) . Some studies have used the demand/control model 30) to assess psychosocial work environments. Using such a model, highly stressful work environments are those with high job demand and low job control. However, different studies have arrived at different conclusions 1, 5, 17, 18) . In addition, several studies have used the effort-reward imbalance model. Using this model, work is considered stressful if despite high effort, rewards, such as wages, social approval, job security, and career advancement opportunities, are low 31) . Some studies have found that this imbalance increases the risk for alcohol dependence among men 8) , but others have found no significant correlation with heavy drinking 1) . Drinking is also reported to be influenced by social support 19) . Workplace support can be divided into general support and support that directly relates to drinking, and both types of support may play a role in drinking among workers 32) . Hemmingsson et al. found evidence that low level of workplace support was related to later alcohol abuse among young men 11) . But in the Japanese study by Kawakami et al., lack of workplace support was not correlated to heavy and problem drinking 14) . Hagihara et al. reported that social support has both positive and negative influences on the relationship between job stress and alcohol consumption 20) . As far as the interaction between stress and drinking is concerned, various models, including the tension reduction hypothesis 33) , have been proposed, but it is generally accepted that no single model could explain all cases 34) . Cooper et al. stated that this association was complicated by individual differences in types of stress, coping mechanisms, responses to stress, and expectancies for effects of drinking 35) . Furthermore, national and racial differences exist in the use of alcohol to relieve stress and tension 36) , and clear gender differences have been reported 37, 38) . In terms of age, studies have shown that young people are more likely to use alcohol to relieve and deal with stress 11, 39) . In contrast, some studies have not shown a clear correlation between stress factors and alcohol consumption among the elderly 40) . Therefore, the discrepancies in the results of previous studies on the association between job stress and heavy drinking are due to not only study design and measurement methods, but also race, gender, age, stress vulnerability, motivation to drink, and geographical factors.
It is supposed that certain job stressors are associated with heavy drinking among male Japanese workers. Based on the results of the above-mentioned studies, we hypothesized that the association between occupational stress and heavy drinking varies among different age groups in male Japanese workers. In order to prove this hypothesis, the association between various job stressors and heavy drinking was investigated by different age groups using the scale that could assess lots of job stressors.
Methods

Subjects
The present study was conducted using the data obtained as a baseline survey of the Japan Work Stress and Health Cohort Study (JSTRESS Study) (reported in detail elsewhere 41, 42) ). A questionnaire was distributed to 29,471 workers at nine companies and factories from April 1996 to May 1998; 25,104 workers replied (average response rate, 85.2%). Of the total respondents, 19,681 men answered questions about age, recent drinking history, and average alcohol consumption. After excluding 2,180 nondrinkers, a total of 17,501 men remained as subjects. Nondrinkers were eliminated in order to further clarify the association between job stressors and heavy drinking, because many have specific reasons for abstaining from drinking or cannot drink due to constitutional factors. Women were also excluded, because habitual drinkers are few among them.
Job stressors and heavy drinking assessment
Job stressors and workplace social support indicators were measured using the Generic Job Stress Questionnaire (GJSQ) 43) . The GJSQ was developed by researchers at the U.S. National Institute for Occupational Safety and Health (NIOSH) and assesses the components of the job-stress model. In addition to 13 stressors (physical environment, role conflict, role ambiguity, intragroup conflict, intergroup conflict, job control, quantitative work load, variance in work load, underutilization of abilities, responsibility for people, cognitive demands, job future ambiguity, and employment opportunities), it can assess buffers of stress-stress reactions (social support and self-esteem). It is designed in a modular style, and researchers can adjust forms and scales to suit each investigation. The degree of reliability for the internal consistency of each stressor ranged from 0.75 to 0.89. The validity and reliability of the Japanese version of the GJSQ have been confirmed 44, 45) . Thirteen job stressor scales and two workplace support indicator scales (supervisor support and coworker support) were used in the present study. The questionnaire contained the following: a ten-item physical environment scale, eight-item role conflict scale, six-item role ambiguity scale, eight-item intragroup conflict scale, eight-item intergroup conflict scale, sixteen-item job control scale, eleven-item quantitative workload scale, three-item variance in workload scale, three-item underutilization of abilities scale, four-item responsibility for people scale, fiveitem cognitive demands scale, four-item job future ambiguity scale, three-item employment opportunities scale, four-item social support from supervisors scale, and four-item social support from coworkers scale.
Heavy drinking was defined as weekly alcohol consumption of >275 g. This is based on alcohol consumption with increased risk for sickness absence as reported by a previous study 46) . This definition is also based on the estimates of increased health risk related to hazardous alcohol consumption, commonly used several countries 1) . For each subject, based on answers provided on the questionnaire form (average alcohol consumption per drinking day, average number of drinking days per month and types of alcohol beverages), weekly alcohol consumption (in grams) were calculated.
Statistical analysis
Subjects were divided into the following four age groups: 18-29, 30-39, 40-49 and 50-72 yr.
First of all, the average score for the above-mentioned 13 job stressors and workplace support indicators was calculated for each age group, and average scores were subjected to a variance analysis. The Scheffe method was used for multiple comparison. The scores of the job stressors and workplace supports were divided into tertiles labeled "low", "intermediate" or "high", so that, for example, those subjects within the top third of all scores on the physical environment scale were labeled as having "high physical environment score".
Next, the association between job stressors and heavy drinking was analyzed in three stages. First of all, logistic regression analysis was conducted by handling heavy drinking as a dependent variable and the 13 job stressor scores and 2 workplace support indicators as independent variables. For each job stressor, adjusted odds ratio and 95% confidence interval for heavy drinking were calculated. Second, the same analysis was conducted adjusting for shift work and occupational class. Third, the same analysis was conducted additionally adjusting for marital status and smoking. These analyses were carried out using SPSS 10.0J.
Ethical considerations
Because the present study analyzed the data obtained by the JSTRESS study, it was not reviewed by the Kitasato Ethical Review Board. Prior to implementation, the Human Subject Committee at Gifu University approved the investigation methods, contents and procedures of the JSTRESS study.
Results
Descriptive statistics
The rate of daily drinking (≥28 d/month) was 11.1% among the 18-29 yr old group, 26.8% among the 30-39 yr old group, 36.1% among the 40-49 yr old group and 37.9% among 50-72 yr old group.
Of the total subject population, 1,131 men (6.5%) were identified as heavy drinkers. The mean and standard deviation of weekly alcohol consumption were 351.0 mg and 168.6 mg in heavy drinkers, 81.3 mg and 65.5 mg in non-heavy drinkers. Table 1 shows the subject profiles in each age group. A χ 2 test showed a significant difference in the proportion of heavy drinkers among the age groups (p<0.01); the tendency was toward a higher proportion of heavy drinkers with increasing age. Moreover, χ 2 test showed a significant difference in the proportion of rotating-shift workers (p<0.01); the tendency was toward a lower proportion of rotating-shift workers with increasing age. Table 2 shows the average scores for the job stressors and workplace support indicators for each age group. The average scores of Physical environment, role conflict, role ambiguity, intragroup conflict, intergroup conflict, quantitative work load, underutilization of abilities, job future ambiguity, social support from supervisor and social support from coworkers were higher in younger age groups. The average scores of job control, responsibility for people, cognitive demands and employment opportunities were higher in elder age groups. Analysis of variance (multiple comparison by Scheffe method) showed a significant intergroup difference for role conflict, role ambiguity, intragroup conflict, intergroup conflict, quantitative work load, variance in work load, job future ambiguity, and employment opportunities among all age groups (p<0.01, p<0.05). As to the other job stressors, a significant difference was seen for some two-group combinations. Similarly, for the social support indicators, a significant difference was seen for some two-group combinations. 
Job stressor and workplace support scores
Logistic regression analysis
When the scores for the thirteen job stressors and the two workplace supports were entered as explanatory variables, "physical environment" and "social support from supervisor" were significantly and positively associated with heavy drinking for the 18-29 yr-old group. For the 30-39 yr-old group, "physical environment", "role conflict" and "intragroup conflict" were significantly and positively associated with heavy drinking, and "cognitive demands" was negatively associated with heavy drinking. For the 40-49 yr-old group, in addition to "physical environment", significant associations existed with "quantitative work load" and with "underutilization of abilities". "Physical environment" and "underutilization of abilities" were positively associated with heavy drinking, and "quantitative workload" was negatively associated with heavy drinking. For the 50-72 yr-old group, "responsibility for people" and "social support from supervisor" were significantly associated with heavy drinking. In the "responsibility for people" scale, the proportion of heavy drinkers was lowest in intermediate score group. In the "social support from supervisor" scale, it was highest in the intermediate score group.
When rotating shift and occupational class were added as explanatory variables, only one factor, "social support from supervisor" was significantly and positively associated with heavy drinking for the 18-29 yr-old group and 50-72 yr-old group. For the 50-72 yr-old group, the proportion of heavy drinkers was highest in intermediate score group. For the 30-39 yr-old group, "role conflict", "intragroup conflict" and "job control" were significantly and positively associated with heavy drinking, and "cognitive demands" was negatively associated with heavy drinking. For the 40-49 yr-old group, the association of job stressors and workplace supports with heavy drinking remained unchanged. Table 3 shows the results of the analysis including marital status and smoking as explanatory variables. Even when adjusted for marital status and smoking, there was no change in the association of heavy drinking with the job stressors and workplace support indicators for three groups. For the 30-39 yr-old group, "intragroup conflict", "job control" and "cognitive demands" were significantly associated with heavy drinkers. But "role conflict" was not significantly associated with heavy drinkers. No significant correlation existed between shift rotation and heavy drinking for any age group. 47) . The rate of daily drinking in this sample was slightly lower but almost comparable.
There were fair differences of the average scores for the job stressors among age groups. They are certainly reflected with some characteristic aspects of the working situation in each age group, which can indirectly affect the relationship between job stressors and heavy drinking.
In the present study, we were able to confirm that a significant correlation exists between heavy drinking and several job stressors and that this relationship varies among the different age groups.
While the causes for age difference could not be clarified in the present study, several hypotheses could be formed. First of all, as suggested by Kasl et al. 40) , when compared to young people, older people have set drinking habits which are not affected by environmental factors. This could explain the finding that no significant correlation existed between heavy drinking and all job stressors for the 50-72 yr-old group. But then the same results were found among 18-29 yr-old groups. Japanese young workers may tend to cope their stress with other means but drinking.
Secondly, certain stressors may affect drinking behavior in different age groups 19) . For the 30-39 yr old group, heavy drinking correlated to intragroup conflict, job control and cognitive demands. Intragroup conflict may induce high strain that relate to heavy drinking because of work ethics and workplace responsibilities among the group. The higher job control, the higher the incidence of heavy drinking. The direction of this relationship was opposite to what was expected. But findings about this relationship are somewhat inconclusive in previous studies 10, 21, 22) . It may be also affected with national and rational differences about the use of alcohol to relieve stress and tension. The higher cognitive demands were, the lower the prevalence of heavy drinking was. The direction of this relationship was also opposite to what was initially expected. For the 30-39 yrold group, lower class occupations (B group), which are supposed to have lower cognitive demands compared to higher class occupations (managers, etc.), were more likely to be heavy drinker. Occupational difference in norms and behaviors for drinking, not just cognitive demands itself, may be a primary factor for the negative association between cognitive demands and heavy drinking. For the 40-49 yrold group, heavy drinking was correlated to physical environment, quantitative workload and underutilization of abilities. Japanese male workers between the ages of 40-49 tend to be busy with things besides work, such as family obligations, and if quantitative workload is high, the amount of time for drinking may be reduced, thus lowering the likelihood of heavy drinking. Underutilization of abilities may play a role because of prides for abilities among the group. In the report by San José et al., physical working conditions and job demands were significantly associated with heavy drinking among middle and old aged citizens 10) . Greenberg et al. reported that low use of capacities and lack of participation in decision making in the workplace were associated with heavy drinking and negative consequences from drinking 12) . The results of the present study are similar to those of the reports.
Moreover, social support from supervisor was related with heavy drinking among two age groups. In 18-29 yr-old group, the higher the social support from supervisor, the higher the incidence of heavy drinking. In 50-72 yr-old group, the risk for heavy drinking was highest in intermediate group. In general, social support is thought to alleviate stress, and the greater the social support, the lower the stress 11, 19) . Support from supervisor and coworkers is an important form of social support. Lack of supervision can delay the recognition of problem drinking, thereby promoting heavy drinking 48) . However, supervisors and coworkers can play different roles in heavy drinking as Hagihara et al. pointed out 20) . Some of the high scores for support from supervisor might have resulted from men being encouraged to drink during social gatherings and meetings. Furthermore, if supervisors are tolerant of heavy drinking and problems stemming from it, heavy drinking can be exacerbated. In other words, supervisors can enable heavy drinking 49) . This could have played a role for the 18-29 yr-old and 50-72 yrold groups.
As to shift rotation, the present study did not show a significant correlation to heavy drinking. Regland et al. reported that shift work was associated with alcohol consumption 18) . There are several forms of rotating shifts, such as 2-shift and 3-shift schedules. In order to more closely investigate the association between heavy drinking and rotating shift, it will be necessary to include shift pattern and duration of employment as variables.
Some of the advantages of the present study are that numerous questions and items related to job stress were analyzed in a large number of male workers. It was possible to investigate various stressors and confounding factors.
However, when interpreting the results of the present study, it is necessary to consider its limitations.
First of all, it is well known that people underestimate alcohol consumption. This can undervalue the true association between heavy drinking and stressors. In addition to the items that exhibited a significantly correlation to heavy drinking, other important job stressors might exist. We did not also take drinking pattern into consideration. Drinking the weekly total in fewer settings can be more harmful than drinking the same total amount spread throughout the week. The relation of job stressors with drinking may be different by drinking pattern.
Secondly, although we used a questionnaire that evaluates many facets of job stressors, there may be other job stressors that closely correlate to heavy drinking. For example, differences are apparent in the volume of drinking and the severity of problem drinking among the different occupations. In the past, some studies have been conducted on the association between occupation and drinking [50] [51] [52] . Even when adjusting for demographic variations, there appear to be significant differences in the incidence of alcohol dependence and the volume of alcohol consumption among various occupations. Hypotheses that explain such occupational differences can be roughly divided into four groups 52) : 1) the structural model states that alienation and stress caused by the structural characteristics of work influence drinking; 2) the social control model states that workplaces with loose regulations about drinking promote heavy drinking in people with a tendency for alcohol dependence; 3) the social availability model states that problem drinking is facilitated if drinking is a norm for a group. In Japan, studies have suggested that attitudes toward drinking at the workplace (tolerance toward problem drinking, and acceptance of the benefits of drinking for work) correlate to problem drinking 53) ; and 4) the motivational model states that motivation to drink is accelerated by physically poor working environments or break-ups of trust, social and sexual relationships. Job stressors are most closely related to the first and fourth models. It is possible that the components for these models influence the association between heavy drinking and job stressors. For example, if a workplace with poor physical environments tends to be more lenient about problem drinking, then only the association between heavy drinking and physical environment may be apparent. Besides, some combinations of job stressors may be strongly related to heavy drinking. As the aim of the present study was investigating the association of each stressor with heavy drinking, we did not examine the possibilities. It should be studied in the future.
Thirdly, we did not consider stressors that are not directly related to workplace as explanatory variables. It is possible that such stressors could explain the age differences. Moreover, we did not add individual factors such as coping styles and expectancies for effects of drinking to explanatory variables. They can modify the relation between job stress and heavy drinking. But it is difficult to intervene for them in the workplace.
Lastly, the present study was cross sectional, and only the association between heavy drinking and job stress was investigated. Therefore, some findings could be interpreted ambiguously. Several job stressors may actually encourage heavy drinking, but on the other hand, problem drinking may affect job stress. For example, workers who have occupational problems caused by heavy drinking may experience strong intragroup conflicts. In order to more closely assess the effects of occupational stress on heavy drinking, longitudinal studies will be needed in the future.
Despite these limitations, the present study yielded important findings regarding the relationship between job stressors and heavy drinking. At present, measures to improve mental health are being promoted in many workplaces in Japan. Assessment and improvement of job stress are also important in improving mental health. Investigating stressreducing measures from the viewpoint of preventing problem drinking can contribute to maintenance and promotion of worker health. The results of this study suggests that the scheme of the stress management for preventing heavy and problem drinking should be formed individually for each age group. The measure which is effective among some age groups may be invalid among other age groups. Further studies should be conducted on this point.
